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Dear Sir: 

I, Charles Clevenger, M.D., Ph.D., do hereby declare and say as follows: 

1 . 1 am an Associate Professor in the Department of Pathology and Laboratory 
Medicine at the University of Pennsylvania. My scientific work includes research on 
prolactin, prolactin receptors, and other hormones. I have published over 50 scientific 
articles, reviews and book chapters related to my work on prolactin, prolactin receptors 
and other hormones. My scientific curriculum vitae is enclosed as Exhibit A and forms 
part of this declaration. 

2. 1 have read and understand the above-identified patent application 
"PROLACTIN ANTAGONISTS AND USES THEREOF" Serial No. 09/065,330. In 
particular, I have read and understand the claims pending in this application. I 
tmderstandHhaUhe^aimed invention ^^is4ir^cted4o a^ecombmant-molecule-encoding^a— 
prolactin variant mutated at amino acid residue 179 (for human prolactin; or mutated at 
an equivalent residue for prolactin of a different species) that mimics phosphorylated 
prolactin for that species by being capable of antagonizing the growth-promoting effects 
of non-phosphorylated prolactin in that species. I understand that the claimed invention 
is further directed to compositions containing such recombinant molecules encoding 
prolactin mutated at amino acid residue 1 79 (or at an equivalent residue for prolactin of a 
different species). 
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3. 1 have read and understand the references Cooke et al. (U.S. Patent 4,725,549), 
Walker (Trends in Endocrinology and Metabolism, 5(5): 195-200 (1994)) and 
Maciejewski et al. (J. of Biological Chemistry, 270(46): 27661-27665 (1995)). In 
particular, I understand that Cooke et al. describes the cloning and expression of a DNA 
encoding prolactin, and discusses the recombinant production of prolactin. I understand 
that Walker mentions that threonine 63 and serine 177 are conserved in prolactins of 
different species (page 196, column 3), that "these regions of the molecule have also been 
demonstrated to be critical for biological activity" (page 196, column 3), and that non- 
phosphorylated prolactin antagonizes the growth-promoting action of prolactin (page 
197, column 2). I further understand that Walker also states that "[w]hether this 
superantagonism is achieved by a much increased affinity for the receptor of initiation of 
a different signal cascade within the cell is unknown at present" (page 197, column 2). 

4. 1 have read and understand the Office Action issued by the Patent Examiner on 
January 8, 2003 regarding the above-identified patent application. 

5. 1 understand that the Patent Examiner has rejected the pending claims, saying 
that these claims would be obvious if one were to combine the teachings of Cooke et al., 
Walker, and Maciejewski et al. In particular, I understand that the Patent Examiner 
suggests that Maciejewski 's experiments substituting amino acid residue 90 of bovine 
prolactin, combined with Walker's statement that serine 177 in rat prolactin is critical for 
biological activity, makes obvious the substitution of amino acid residue 179 of human 
prolactin that is claimed in the subject patent application. Referring to human prolactin 
amino acid residue 179, the Examiner states "one of ordinary skill in the art would also 
expect that substitution of this position with glutamic acid would result in mimicry of the 
phosphorylation as found in the bovine prolactin." 

6. 1 have read and considered the arguments and conclusions presented by the 
Patent Examiner. It is my considered scientific opinion that these references do not make 
obvious that substitution of amino acid residue 179 of human prolactin would result in a 
variant that mimics phosphorylated prolactin capable of antagonizing the growth 
promoting effects of non-phosphorylated prolactin, for the reasons discussed below. 

7. Maciejewski et al. report on the results of experiments with bovine prolactin in 
which serine residues at positions 26, 34 and 90 have been substituted by glutamic acid 
(page 27662, column 1, line 29). These results indicate that replacement of each of these 
serine residues by glutamic acid produces structural changes in bovine prolactin (page 
27664, column 2, lines 37-38). In addition, Maciejewski's results indicate that glutamic 
acid substitution of serine 90 in bovine prolactin results in a protein having reduced 
activity similar to phosphorylated prolactin receptor (page 27663, column 3, line 10 to 
page 27664 column 1, line 1; page 27664 column 2, lines 44-45). However, Maciejewski 
et al. also report that replacement of serine residues 26 and 34 with glutamic acid does 
not affect biological activity (page 27664, column 2, lines 43-44). 
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8. Given the high degree of identity and similarity in the primary sequence 
between prolactin an growth hormone (Cooke et al), and the recognized crystal structure 
of growth hormone (Nature 372:478, 1994), the location of the serine 90 residue m 
bovine prolactin may have been anticipated to reside in a flexible peptide loop between 
two alpha helices. In contrast, the serine 179 residue in human prolactin may have been 
anticipated to be buried in the hydrophobic alpha helical core of human prolactin; 
findings that have been recently confirmed by NMR (J Mol Biol 328: 1 105, 2003). Thus, 
any one of "ordinary skill" would anticipate that mutations at these sites would have 
significantly different effects. Furthermore, comparison of the functional antagonism data 
presented in the Maciejewski et al. manuscript in comparison to the data presented by 
Walker et al in their patent application demonstrated significant functional differences 
between the bovine S90 mutant and the human SI 79 mutant; namely that the bovine S90 
mutant is a weak antagonist, while the SI 79 mutant is a super-antagonist. 

9. Thus, it is my considered scientific opinion that, based on the disclosures of 
Cooke et al., the Walker 1994 article, and the Maciejewski et al. paper, one could not 
predict the biological effects of an experimental mutation in bovine prolactin replacing a 
serine residue with a glutamic acid residue without actually making and testing that 
mutant prolactin. 

10. None of the cited references discuss substituting serine 179 to mimic non- 
phosphorylated prolactin. Neither Cooke et al. nor Walker 1994 discuss substitution of 
amino acid residue 179 of human prolactin. In particular, Maciejewski et al. do not 
mention residue 179 of either bovine or human prolactin, nor did Maciejewski et al. 
perform experiments replacing residue 179 of bovine or human prolactin. 

11. Thus, it is my considered scientific opinion that the teachings of Maciejewski 
et al., even if combined with the disclosures of Walker 1994 and of Cooke, would not 
have enabled one of ordinary skill in the art at the time to predict using established 
scientific rationale the effects of amino acid substitutions at residue 179 of human 
prolactin or of prolactin of other species based on known structural and functional 
differences between residues 90 (in bovine PRL) and 179 (in human PRL). It is thus my 
considered scientific opinion that one of ordinary skill in the art at the time would not 
have expected that substitution in human PRL of serine residue 179 with glutamic acid 

-would-produee-a-mimic^^ would be capable of 



super-antagonizing the growth promoting effects of non-phosphorylated prolactin. 

12.1 declare further that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true. I declare 
that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code, and that such willful false statements may jeopardize the 
validity of the application or any patent issuing thereon. 
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SV 429237 vl 

5/23/03 4:30 PM (39754.061 1) 




Date: 5/03 

University of Pennsylvania School of Medicine 



CURRICULUM VITAE 



Charles V. Clevenger. M.D.. Ph.D. 



RECEIVED 



JUN 0 6 2003 



Office Address: Department of Pathology and Laboratory Medicine 

University of Pennsylvania Medical Center 

5 1 3 Stellar-Chance Laboratories, 422 Curie Blvd. TECH CENTER 1 600/2900 

Philadelphia, PA 19104 

Ph: (215) 898-0734; Fax: (215) 573-8944 

E-mail: clevengc@mail.med.upenn.edu 



Education: 

1978-80 B.S., 1 982, Honors Program in Medical Education, Northwestern University, Evanston, IL 

1980-87 M.D., 1987, Northwestern University Medical School, Chicago, IL 

1982-85 Ph.D., 1986, Tumor Cell Biology Program, Northwestern University Medical School, Chicago, IL 

Post2raduate Training and Fellowship Appointments: 

1 987-1990 Resident, Department of Pathology & Laboratory Medicine, Hospital of the University of 

Pennsylvania, Philadelphia, PA 
1 99 1 Fellow in Cytopathology, Department of Pathology & Laboratory Medicine, Hospital of the 

University of Pennsylvania, Philadelphia, PA 



Military Service: None 
Faculty Appointments: 

1987-1991 1 Assistant Instructor, Department of Pathology & Laboratory Medicine, University of Pennsylvania, 

School of Medicine, Philadelphia, PA 
1992-1999 Assistant Professor, Department of Pathology & Laboratory Medicine, University of Pennsylvania, 

School of Medicine, Philadelphia, PA 
1 999-Present Associate Professor (h.M.A., with tenure), Department of Pathology & Laboratory Medicine, 

University of Pennsylvania, School of Medicine, Philadelphia, PA 

Hospital and Administrative Appointmejits: 

1 992-2002 Director, DNA Flow Cytometry Facility, Department of Pathology & Laboratory Medicine, 

University of Pennsylvania Medical Center 
1 992-Present Staff, Cytopathology Section, Department of Pathology & Laboratory Medicine, University of 

Pennsylvania Medical Center 
200 1 -Present Residency Program Co-Director, Department of Pathology & Laboratory Medicine, University of 

Pennsylvania Medical Center 



Specialty Certification: 1991 Anatomic Pathology Boards (#91-455) 

1 993 Added Qualification in Cytopathology (#AQ 93-045) 

* 

Licensure: Pennsylvania Unrestricted Medical License MD-04453 1 -E 
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Awards. Honors and Memb ership in Honorary Societies: 

Pfizer Outstanding Investigator Award, American Society for Investigative Pathology 

American Society for Clinical Investigation 
American Cancer Society Junior Faculty Research Award 

Experimental Pathologist-In-Training Award, American Society for Investigative Pathology 



2003 
2003 
1995 
1989 
1987 
1982 



Graduation with Distinction, Northwestern University Medical School 
Alpha Omega Alpha 



Memberships in National Pr ofessional and Scientific Societies: 

American Association for Cancer Research 
American Association of University Pathologists 
American Society for Cell Biology 
American Society for Investigative Pathology 
Endocrine Society 
Pituitary Society 

United States & Canadian Academy of Pathology 
Editorial Positions: 

-Editorial Board Member, Journal of Histochemistry and Cytochemistry ('92-96). 

tSe 31 ^^££^7^ O^'Ol). Arthritis and Rheumatism^, Biochim^a, 
mZ^atta ('97 98) Blood ('02), British Journal of Cancer C00-02), Cancer ("91-00), Cancer Research ( 92- 
J^& ^'9WK)), Cellular Immunology C00), Clinical Cancer Research ('01), Climcal mmunology 
fmcltomety f 88-98), Endocrine ('99), Endocrinology ('95-03), DNA and Cell Biology ( 99), InternaUonal 
Jo^nalofCaZer ('95-02), Journal of Biological Chemistry ('96-00), Journal f ^^J^S 
tfeftzfofem C96-02), y 0 «r»a/ C/fofca/ Investigation ('02), of Endocrinology (99-02), Journal of 

TeZendocrinolo® ' ('99), Ma/ecufar am* Grffotor Endocrinology ('99-00), MoU^ Endocr«u^{ 92-03) 
^ZeT^ol^l COD, / Wrfi-g, tf/Ae *r «** Me<to ( 99), Proton 

Engineering ('01), Reproduction, Fertility, and Development ( 02). 

Service to the Scientific Community: 

StUdy B?sfBrLt Biology Study Section Member, California Breast Cancer Research .Program (1996-1998). 
-Cell Biology Study Section Member, Dept. of Defense Breast Cancer Research Program (1996). 
-Cell and Z Biology Study Section Member, Dept. of Defense <^^*^*Z^£ 
-E n dn^rinnlney Stud y Section Member, Dept. of Defense Breast Can c er Research Program (2001-03). 



-Canadian Breast Cancer Research Initiative Site Visit Member (2000). 
-NM ^rf toe Study Section Member, Biochemical Endocrinology (BCE; 10 01 6/02) 
-NIH A/ toe Study Section Member, Reproductive Endocrinology (REN; 21 61, & .\M)2). 
-NIH Ad hoc Special Emphasis Panel, Experimental Therapeutics (ZRG1 ET-2; 4/02). 
-NIH P01 Ad hoc Study Section Member (5/02; 2/03; NCI-D-GRB-M(Bl)). 
-NIH Permanent Study Section Member, Reproductive Endocrinology (REN; 2003- ) 
-NIH Ad hoc Special Emphasis Panel, Reproductive Biology Sciences (ZRG1 RbB; i/UJJ. 

Other Responsibilities 

-Minisymposium Chair ("Gene expression in neoplasia"), 1997 FASEB Meeting. 
-Oral Symposium Chair (Prolactin), 1998 Endocrine Society Meeting. 

-Symposium Chair (Novel Actions of Pituitary Hormones), 5 th International Pituitary Congress (1998). 
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-Faculty, National Clinical Course on Flow and Image Cytometry, Dartmouth Medical School (1999). 
-Endocrine Society Media Expert on Breast Cancer (1999- ). 

-Scientific Advisory Board Member, NIH Cooperative Human Tissue Network (2000). 

-Symposium Chair (Hormones, Immunity and Health), 2001 Endocrine Society Meeting. 

-Member, US & Canadian Academy of Pathology, Castleman Award Committee (2003-6). 

-Research Fellowship Assessor, Australian National Health and Medical Research Council (NHMRC; 2003) 

Academic Committees (University of Pennsylvania): 



1996 
1997-01 



Admissions Interviewing Committee, Graduate Group in Immunology 
Special Events Committee, Chair, Graduate Group in Immunology 



Principal Investigator of Grants (Past 5 years; Total Direct Costs): 



Previous: 
1993-1997 

1995- 1998 

1996- 1999 
1996-2000 
1999-2002 



"Characterization of Prolactin Receptor Function in T Lymphocytes", NIH R29 AI3351.0, $350,000. 
"Characterization of Prolactin Receptor in Breast Cancer", ACS JFRA-588, $90,500. 
"Autocrine Function of Prolactin in Breast Cancer", NIH 1R01 CA69294, $341,000. 
"Mechanisms of Prolactin Receptor Signaling by Vav", NIH 1R01 DK50771, $432,620. 
"Function of the Prolactin Receptor Complex in Breast Cancer", NIH 2R01 CA69294, $456,000. 



Current: 

2000- 2003 

2001- 2006 

2002- 2007 



"Cyclophilin B in Prolactin Transport and Function", ACS RPG00307-01TBE, $300,000. 
"Multimeric Signaling Complexes in PRLr Transduction", NIH 1R01 CA92265, $875,000. 
"Function of the Prolactin Receptor Complex in Breast Cancer", NIH 2R01 CA69294, $875,000. 



Pending 

2003-2008 "Regulation of Stat Function in Breast Cancer", NIH 1R01 102682, $1,125,000 (Percentile: 13.5) 



Patents 

"Use of cyclophilin B and mutations thereof as modulators of somatolactogenic functions"; CV Clevenger and MA 

Rycyzyn; University of Pennsylvania Docket #L1951, Patent Pending. 
"Characterization and Use of a Human Prolactin Binding Protein (hPRLBP)", CV Clevenger and JB Kline; University of 

Pennsylvania Docket #N2491, Patent Pending. 

Lectures bv Invitation (past 4 years): 



January, 1999 
February, 1999 



Novel mechanisms of prolactin receptor signaling", Research Seminar Series, Department of 

Pathology, Dartmouth Medical College, Lebanon Junction, NH. 
Novel mechanisms of prolactin receptor signaling", Research Seminar Series, Department of 



Pathology, University of Pittsburgh Medical Center, Pittsburgh, PA. 
"Mechanisms of Prolactin Signaling: Novel Insights into Peptide Hormone Action", Research 

Seminar Series, Cleveland Clinic, Cleveland, OH. 
"Novel mechanisms of prolactin receptor signaling", Research Seminar Series, Department of 

Pathology, University of Alabama School of Medicine, Birmingham, AL. 
"Mechanisms of prolactin receptor signaling - relevance to human breast cancer", Pathology 

Rounds, Emory University Medical Center, Atlanta, GA. 
"Novel mechanisms of prolactin transduction in hormone dependent malignancies", Guest 

Lecturer, MD Anderson Cancer Center, Houston, TX. 
"Mechanisms of autocrine/paracrine prolactin function within the breast", Invited Symposia 

speaker, European Union Meeting (COST Action) on Mammary Gland Biology, Tours, 

France. . 



March, 1999 
April, 1999 
June, 1999 
August, 1999 
September, 1999 
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October, 1999 



February, 2000 
March, 2000 



March, 2000 



April, 2000 
April, 2000 



April, 2000 
June, 2000 
October, 2000 
January, 2001 
June, 2001 
October, 2001 
October, 2001 
January, 2002 
February, 2002 
February, 2002 
December, 2002 
March, 2003 
April, 2003 



MD, PhD _ . . 

"Novel mechanisms of prolactin transduction in cells of the immune system - Role ot 

cyclophilin B", Invited Symposia speaker, IVth Congress of the International Society of 

Neuroimmunomodulation, Lugano, Switzerland. 
"Role of cyclophilin B in somatolactogenic transduction and nuclear retrotranslocation", 

Invited Symposium Presentation, Gordon Conference on Prolactin, Ventura, CA. 
"Prolactin and the immune system", Invited speaker, 19 th Joint Meeting of the British 

Endocrine Societies, Manchester, England. 
"Novel mechanisms of prolactin transduction", Dept of Molecular Biology Rounds, 

Autonomous University of Madrid, Madrid, Spain. 
"Novel actions of prolactin in human breast cancer", Endocrinology Grand Rounds, 

University of Massachusetts, Worcester, MA. 
"Intranuclear signaling by prolactin mediated by cyclophilin B", Invited minisymposium 

(Role of Polypeptide Growth Factors in the Nucleus) presentation, EB 2000 meeting, San 

Diego, CA. 

"Role of the prolactin receptor complex in human breast cancer", Invited minisymposium 

(Breast Cancer) presentation, EB2000 meeting, San Diego, CA. 
"Nuclear effects of prolactin", Invited symposium presentation, 81 st meeting of the Endocrine 

Society, Toronto, Canada. 
"Genomic and non-genomic actions of prolactin: Relevance to breast cancer". Invited 

Seminar Series Presentation, Armed Forces Institute of Pathology, Washington, DC. 
"Genomic and non-genomic actions of prolactin in the pathogenesis of human breast cancer", 

Cancer Center Grand Rounds, Emory University. 
"Genomic and non-genomic actions of prolactin". Invited symposium presentation, Gordon 

Conference on Mammary Gland Biology, Bristol, RI. 
"Genomic and non-genomic actions of prolactin in breast cancer", Invited plenary 

presentation, COMBIO 200 1 , Canberra, Australia [canceled] . 
"Intranuclear actions of polypeptide hormones". Invited symposium presentation, COMBIO 

200 1 , Canberra, Australia [canceled] . 
"Novel functions and signaling pathways of the prolactin/prolactin receptor complex". Invited 

presentation, Bristol/Meyers/Squibb, Princeton, NJ. 
"Regulation of PRL-induced transcription by prolyl isomerases" Invited symposium 

presentation, Gordon Conference on Prolactin, Ventura, CA. 
"Do PRL and GH cause cancer?", Invited debator, Gordon Conference on Prolactin, Ventura, 

CA. 

"Mechanisms of prolactin action in reproduction", Grand Rounds, Dept of Ob/Gyne, 

University of Pennsylvania. 
"Novel paradigms of peptide hormone signal transduction in breast and prostate cancer", 

Dept. of Cell Biology Seminar Series, Georgetown University, Washington, DC. 
"Novel paradigms of signal transduction in breast cancer", invited ASIP Pfizer Award Plenary 

Lecture, Experimental Biology 2003, San Diego, CA. 
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